@) GRAPHS OF FUNCTIONS Answers - Worksheet A

1 a Yy A b y A
y=x
y=x (1,1
(_15 1) (15 1)
0,00  x y=x -
o |, 0) x
C d y A
y=x
(I, 1) y=+x
0 x (1
ol ©,0 ¥
asymptotes: y =0 and x=0
e y A y=3x’ f
y=x
0|0, 0) 4 X

asymptotes: y=0 and x=0

2 a =(-D)x(3)x(4)=-12

b x=1,3,4
C Y A
0 1 "
-12
3 a Y A b Y A
(0,3)
0,0) | ~ (1,0 [5.0)
(-1,0) (1,00 /3,0 0 x
0 \/ X
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C Y A
(0, 4)
(-2,0)\ (-1, 0) 2,0)
N \ X
(Y y A
(-2, 0)\ 0, 0) (1,0) -
O X

a =x(x*+6x+9)=x(x+3)
Y A
(-3,0) 0, 0) -
0 X
a Y A
(. 0) / .
o0 (, 0) x
(0, —pq’)
TP at (1, -2)

o) =k(x—1)7 -2
crosses y-axis at (0, —5)
so=5=k=2
=-3
o) =-3(x-1)Y-2
[ f(x)=-3x"+6x-5]

y A
0, 0) 4,0)

0,2

\4

(-2, 0)' ol (1,0) x

b y=x-p)x+qgx-q)

y 2
A

(4, 0)/ 0 W(p, 0 x

crosses x-axis at (-2, 0), (1, 0) and (2, 0)
Sy=hkx+2)(x—-1)(x-2)
crosses y-axis at (0, —8)
s —8=4k
=-2
SLy==2(x+2)(x - 1)(x-2)
= 2(x+2)(x* - 3x+2)
=2(x = 3x*+2x + 2x* — 6x + 4)
=2 +2x" +8x— 8
wa=-2,b=2,c=8,d=-8

2 d 3
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9 a Y A
y=1-2x
y=x
0 \ 'x
b 2rootsas x*+2x—1=0 = x*=1—2x and the graphs of y=x" and y=1—2x
intersect at 2 points
10 a X*+2x-3=(@x+1 -1-3=(x+1)*—4 .. vertexis (-1, —4)
b P+2-3-L1=0= F+2x-3=1 7
X X X
. roots where y=x"+2x—3 and y= 1 intersect \ \ch +2x-3
X
graphs intersect at 1 point for x >0 and 2 points for x <0 0 "
. one positive and two negative real roots
11 x-3=x"-5x+6 12 a X +5x+8=3x+7
X —6x+9=0 XH2x+1=0
(x=3)=0 (x+1)*=0
repeated root x=-1 . x=-1,y=4
s y=x-3 istangentto y=x"—5x+6 b repeated root
s y=23x+7 istangentto y=x"+5x+ 8
at the point (-1, 4)
13 a xX-4’+x+6=x+6 14 2 -Sx+1=3x+k
X —4x*=0 2 -8 +1-k=0
Y¥(x—4)=0 for tangent, repeated root ... b* — 4ac =0
x=0,4 .. (0,6) and (4, 10) S 64-8(1-k)=0
b yV A k=-17
y=x+6
(0, 6)
7 y=x—4’+x+6
1.0 / o| @o\/6.0 £
15 x*+ax+18=2-5x 16 a xX*—-2x+6=px+p

X¥H(@+5x+16=0

intersect at 2 points ... b> — 4ac >0

“(at+5P-64>0
a+10a-39>0
(a+13)(a—-3)>0
a<-13 or a>3
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Y¥—(p+2x+6-p=0

for tangent, repeated root

s (pt+2—46-p)=0
pPP+8p—20=0
@P+10)p—-2)=0
p=-10,2

X =2x+6=gx+7

X¥—=(g+2x—-1=0

for tangent, repeated root

= (¢g+2)°+4=0

but for real g, (g +2)* > 0

b —4dac=0

b —4dac=0

.. no solutions
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translated 1 unit in positive x-direction

reflected in the x-axis

translated 3 units in negative y-direction

stretched by a factor of - in x-direction

stretched by a factor of £ in y-direction

b
stretched by a factor of 2 in y-direction d
f
h

g reflected in the y-axis stretched by a factor of 2 in x-direction

2 a Ay b y c d »
0,9) (0,3)
0,000 x 0 8,00  «x
ol@ o~ x
3 a y=2x+5+1 = y=2x+6 b y=3(1-4x) = y=3-12x
¢c y=3x+4)+1 = y=3x+13 d y=—(4x-17) = y=T7-4
4 a b VA c VA d y
(0.3) \\/ 0.6) \/ 0.3 0,2
@D, ©,4) (1,4) @2,
o X 0 X
> e e
0 X 0 X
5 a stretch by a factor of 4 in y-direction b translation by 2 units in positive x-direction
¢ reflection in the x-axis d translation by 5 units in positive y-direction
6 a y=2(x"+2) b y=(x*+2)-7
stretch by a factor of 2 in y-direction translation by 7 units in negative y-direction
¢ y=(ix?+2 d y=(x+27+2

stretch by a factor of 3 in x-direction translation by 2 units in negative x-direction

7 a y=@x-17+2x-1) = y=x"-1
b y=0x)’-40Gx)+5 =  y=9%—12x+5
¢ y=(x)\+(=x)-6 = y=x-x-6
d y=2(1x)-3(ix) = y=1x-3x
8 a f(x)=(x-2) -4 .. vertex (2,—-4)
b i A ) ii Y A iii Y A
y=3+() y=102x)
/y=f(x) y="fx) \ / /y=f(x—2) / /y=f(x)
(2,-1) - R R
o\~ X 0 X 0 X
2,-4) 2,-4) 4,4 1,-4) 2,4
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9

10

11

12

13

a

1]

b

1]
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Y A b Yy A
y= X +4 /
y=(+3)y y=a 4 Jy=x
: e
-3 o ;
y A d y A
. k ye
0 y=+lx
]
\ 0 x
let fx) = -+ . = = 1f(x) or f(3x)
X 3x
stretch by a factor of 1 in y-direction
or stretch by a factor of 1 in x-direction
let g(x) = x> .. 4x> =4g(x) or g(2x)
stretch by a factor of 4 in y-direction
or stretch by a factor of J in x-direction
y A b y A
(4, 0/ -2, 0)\(1 Lo x o/ «©,0) W(s, 0
(Os _8)
v A d y A
A oo
(-1,0) y(z, 0) X@ 0 x (-2, 0)/ XD. 1,0
0,-8) (0, -8)
(a, 3b) b (a,b+4) ¢ (a—-1,b) d (3a,b)
Y b VA
0, n "
(0, 3) R
(-4,0) O X
(=2,0) R
0 x
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1 a 4x’-9x+5=3x—-4 2 a VA
4x* —12x+9=0 3
(2x-3)"=0
x=3

2

b y=3x-4 isatangent to the curve
y =4x* — 9x + 5 at the point (2,

202 .
) 0 1 2
yA
1
-3 -1 0 1
Y 4
1
2 -10 2 x
3 a X+5x+2=4x+1 4 a y 4 y=1+f(x)
F+x+1=0
P —dac=1-4=-3
b* —4ac <0 .. no real roots y=f(x+3)/ 1
.. does not intersect >
b X’ +5x+2=mx+1 -3 0
Y¥+G-mx+1=0
only one root ... b* —4ac=0 b 1+x =/x+3
5-mP-4=0 (1+Jx)Y=x+3
S5—m=12 1+2Jx +x=x+3
m=3or7 «/; =1
x=1 (1,2
5 xX+hkx-3=k-x 6 a f(x)=2[x"-2x]+5
¥Hk+1x—(k+3)=0 =2[(x—1*-1]+5
b* —dac=(k+1)*+4(k+3) =2(x—1)*+3
=Ii*+ 6k+13 b i, ii VA
=(k+3)’-9+13
= (k+3)* +4
realk = (k+3)°20
= (k+3)7+42>4 y=1(x+3) y=1(x)
b —4ac>0
=  real and distinct roots (-2,3) (1,3)
. lintersects C at exactly two points >
o X
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7 a y=x -3x"=x(x-3) 8 touches x-axis at (2, 0)
Y4 oy =k(x=2)’
crosses y-axis at (0, —6)
/ 6= 4k
0 (%a 0) > = _%
. _ 2
(090) (350) X . y__%(x_z)
y=x"-3x y:—%x2+6x—6
(0, -5) na=-2,b=6andc=-6
y=2x-15

b 3 real roots
X¥=3xr-2x+5=0 = ¥ -3x*=2x-5
the graphs of y=x’—3x” and y=2x-5
intersect at three points

9 a LHS=(-x(Q2+x) 10 a y
=(1-x)(4+4x+x%) (0, 3)
=4+ 4x +x}) —x(4 + 4x + x%) -
=4+4x+xP—dx— 47— X° (—5,0)/ 0‘ \(1,0)'x
=4-3" -4
=RHS

b yl
0,4)
\ /L oo Lo
O’\/(QO) X

(=2, 0) 0\(1, 0) x

11  a translation by 1 unit in the negative x-direction

b Y%

1
c X - =2 = xX-2=—
x+1 x+1

the graphs y=x’—2 and y=

! intersect
x+1

at one point for x > 0 and at one point for x <0
". one positive and one negative real root
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